Objectives: Given the importance of sense of mastery for physical and psychological well-being in later life, this study examined the predictors of a sense of mastery among Korean American elders. Method: The sample included 141 community-dwelling Korean Americans aged 60 and older (M age ¼ 68.5, SD ¼ 6.40), who provided data in both 2003 and 2005. The model predicting sense of mastery at time 2 was estimated with sets of predictors that included (a) baseline sense of mastery, (b) other baseline characteristics (age, gender, education, length of stay in the United States, and baseline chronic conditions and functional disability), (c) non-health-related change (widowhood, decline in financial status and increased difficulty with transportation), (d) health-related change (increase in chronic conditions and increase in functional disability) and (e) an interaction term (increase in chronic conditions Â increase in functional disability). Results: After adjusting for baseline mastery, we found that baseline functional disability, decline in financial status and increased functional disability posed a significant threat to subsequent levels of mastery. Additionally, the interaction between increase in chronic conditions and increase in functional disability was significant: individuals who experienced increases in both chronic conditions and functional disability were at particular risk of a diminished sense of mastery. Conclusion: Findings underscore the need for intervention efforts to preserve and promote a sense of mastery among older adults facing health decline.
Introduction
The sense of mastery, generally defined in terms of the perceived influence that individuals have over their lives and environments, has long been of interest as a source of psychological resilience (e.g. Pearlin & Schooler, 1978; Schieman, 2001; Zarit, Pearlin, & Schaie, 2003) . The positive connection of sense of mastery with physical and emotional well-being has been well documented in numerous studies not only with non-Hispanic white groups but also with diverse populations (e.g. Balaswamy & Richardson, 2001; Jang, Borenstein, Chiriboga, & Mortimer, 2005; Lachman & Weaver, 1998; Roberts, Dunkle, & Haug, 1994; Schieman & Turner, 1998) .
Higher levels of perceived mastery have been associated with a number of other potential advantages besides enhanced levels of general well-being. For example, individuals with a high sense of mastery have been shown to manifest more active neuroendocrine responses and stronger immunity (Rodin & Timko, 1991; Wolinsky, Wyrwich, Babu, Kroenke, & Tierney, 2003) . The associations of mastery with self-management behaviors, preventive care and proper utilization of health services provide clues as to why it is linked to favorable health outcomes (Seeman & Seeman, 1983; Skaff, Mullan, Fisher, & Chesla, 2003) . Also, individuals with a high sense of mastery are likely to be more responsive to interventions for health promotion (e.g. DeSocio, Kitzman, & Cole, 2003; and treatment of depression (e.g. Steunenberg, Beekman, Deeg, Bremmer, & Kerkhof, 2007) .
In addition to its direct benefits, sense of mastery may facilitate adaptation to adversities in life (Jang, Haley, Small, & Mortimer, 2002; Roberts et al., 1994; Zarit et al., 2003) . In studies of populations under such varied stresses as caregiving (e.g. Brown, 2007; Skaff, Pearlin, & Mullan, 1996) , bereavement (e.g. Balaswamy & Richardson, 2001) , medical events (e.g. Jang et al., 2002; Roberts et al., 1994) , economic hardship (Pudrovska, Schieman, Pearlin, & Nguyen, 2005) and daily hassles (e.g. Neupert, Almeida, & Charles, 2007) , a sense of mastery has served to buffer against the stressor and to protect individuals from negative consequences. Given the utility of sense of mastery as a stress modifier, its importance in later life, a time when normative experiences are increasingly likely to involve decline and loss, deserves greater attention (Zarit et al., 2003) .
Most studies on the sense of mastery have been conducted in Western societies where autonomy and independence are highly valued. Sense of mastery has received less attention in Asian populations, where cultural traditions of interdependence and collectivism would suggest that personal feelings of mastery should have less importance (Ashman, Shiomura, & Levy, 2006; Skaff & Gardiner, 2003) . However, in keeping with the trends of industrialization and modernization, cultural and personal values in Asian societies have also undergone transformation. Recent studies have suggested that Asian elders may not only have a strong desire for independence, but value achievement and preservation of mastery as personal goals (Chou & Chi, 2001 ). Evidence of the beneficial role of perceived mastery in psychological well-being has also been observed in studies with elders in Korea (e.g. Jang, Haley, Small, & Reynolds, 2000; Kim, Lee, & Chung, 2000) and elderly Korean immigrants in the United States (e.g. Jang, Kim, & Chiriboga, 2006; Shin, Han, & Kim, 2007) and Canada (e.g. Noh & Avison, 1996) .
Given the vulnerability of immigrant elders, intervention strategies are needed that preserve and promote their feelings of mastery as a way to enhance their quality of life. However, little information is available concerning what strategies might be effective with such populations. Previous studies have identified several critical factors that in general may affect an individual's sense of mastery. It has been found, for example, that mastery in later life is inversely correlated with characteristics such as advanced age, female gender, unmarried status, and lower education (e.g. Lachman & Weaver, 1998; Mirowsky & Ross, 1998; Schieman, 2001) . Because a lack of financial resources limits an individual's ability to purchase goods and services and puts him or her at greater risk when exposed to other stressors (Chiriboga, Black, Aranda, & Markides, 2002; Mirowsky & Ross, 1998) , financial status is an important factor for psychological functions such as feelings of security and sense of mastery.
Physical health constraints are a major concern of older adults and a critical determinant of sense of mastery (Lachman & Weaver, 1998; Roberts et al., 1994; Schieman, 2001) . Chronic conditions and functional disability often lead to limited participation in social and leisure activities and increased needs for assistance, which in turn may create a greater sense of helplessness and fatalism (Lachman & Weaver, 1998; Roberts et al., 1994; Schieman, 2001) .
With respect to immigrant populations, it is suggested that a lack of acculturation and transportation difficulty pose a threat to sense of mastery among elders (Glasgow, 2000; Jang et al., 2006; Schaie & Pietrucha, 2000) . One can expect that high levels of acculturation attained in a host culture may translate into greater self-reliance and feelings of mastery, whereas low acculturation may erode personal feelings of independence and control. Ethnic immigrant elders who do not or cannot drive themselves often depend on family and friends for their transportation needs rather than on public transportation services due to their limited language proficiency and unfamiliarity with the public transportation system. Reliance on others for mobility needs has been shown to undermine sense of mastery among immigrant elders (Jang et al., 2006) . The studies reviewed above were primarily based on cross-sectional data. Longitudinal studies of sense of mastery do in fact exist (e.g. Brandsta¨dter & Rothermund, 1994; Mausbach et al., 2007; Skaff et al., 1996; Wolinsky et al., 2003) , but research on how changes in personal characteristics and resources predict subsequent levels of sense of mastery remains scarce. Based on our review, we focused on non-healthrelated change (e.g. widowhood, decline in financial status and increased difficulty with transportation) and health-related change (e.g. increase in chronic conditions and increase in functional disability) as determinants of the subsequent level of sense of mastery. Given that chronic conditions may accompany functional dependency and that the combined effects of chronic conditions and functional disability may induce even more detrimental effects (Boult, Kane, Louis, Boult, & McCaffrey, 1994; Zeiss, Lewinsohn, Rohde, & Seeley, 1996) , we also investigated the interaction between an increase in chronic conditions and an increase in functional disability.
In order to test the hypotheses, the present investigation examined the predictors of a sense of mastery among Korean American elders using data from two time points. Sense of mastery at the second time point served as an outcome criterion. The array of predictive variables included (a) baseline sense of mastery, (b) other baseline characteristics (age, gender, education, length of stay in the United States, and baseline chronic conditions and functional disability), (c) non-health related change (widowhood, decline in financial status, and increased difficulty with transportation), (d) health-related change (increase in chronic conditions and increase in functional disability) and (e) an interaction term (increase in chronic conditions Â increase in functional disability). We hypothesized that negative changes in personal characteristics and resources would predict a diminished sense of mastery at the subsequent time point.
Methods

Participants and data collection
The sample was drawn from two studies of Korean American elders conducted by the same research team. The initial study was conducted in 2003 with 230 older Korean Americans residing in two cities in Florida (Tampa and Orlando). In a subsequent study conducted in 2005, 472 older Korean Americans were surveyed in the same geographical areas. Although the two projects were not initially designed as a follow-up study, they had considerable overlap in survey items and participants. In all, 141 individuals were common participants to both data sets, and their information was used in the present analysis. Hereafter, information from the 2003 and the 2005 surveys will be referred to as time 1 (T1) and time 2 (T2) data, respectively.
Sampling procedures for the two studies were similar. Participants were required to be Korean Americans aged 60 or older with sufficient cognitive ability to understand and complete the survey. Given that minority elders are often difficult to recruit from any one source or using any one strategy (Curry & Jackson, 2003) , participants were recruited from multiple sources including local Korean churches, senior centers, elder associations and telephone directories of Korean residents. Data were collected through both visits to the sites and mail surveys using structured questionnaires in Korean developed using a back-translation method.
Among the participants in the 2005 survey, 47% of the sample was recruited through site visits, and approximately 53% was through mail surveys. We conducted a series of comparative analyses to determine whether there were differences in sample characteristics across recruitment methods. No significant difference was found in age and gender. However, compared with the individuals whose data were collected by mail surveys, participants recruited by site visits were less likely to be married ( 2 ¼ 16.5, p 5 0.001) and were less educated ( 2 ¼ 9.97, p 5 0.01). The finding suggests that sole reliance on a mail survey might have limited the proportion of individuals with more vulnerable characteristics. All respondents were paid $10 for their participation.
Measures Individuals' feelings of mastery was measured with Pearlin's seven-item Mastery Scale (Pearlin & Schooler, 1978) . Respondents described their feelings about each item (e.g. 'I cannot solve my problems' and 'My future mostly depends on me') on a four-point scale ranging from 1 (strongly disagree) to 4 (strongly agree). Responses to negatively worded items were reverse-coded. Summary scores ranged from 7 (low sense of mastery) to 28 (high sense of mastery). Internal consistency (Cronbach's alpha) for the scale was 0.72 at T1 and 0.83 at T2. Sociodemographic variables included age (in years), gender (1 ¼ male, 2 ¼ female), marital status (1 ¼ not married, 2 ¼ married), education (1 ¼ less than a high school education, 2 ¼ high school education or more), length of stay in the United States (in years) and financial status (1 ¼ below average, 2 ¼ average, 3 ¼ above average). In addition, difficulty with transportation was reported with a response format of 0 (no difficulty at all), 1 (some difficulty) or 2 (a lot of difficulty).
For chronic conditions, individuals were asked to report the presence or absence of medical conditions using a nine-item checklist of chronic diseases and conditions commonly found among older populations (e.g. arthritis, stroke, heart problems, diabetes and cancer).
Functional status was assessed with a composite measure based on four scales: the Physical Activities of Daily Living Scale (Fillenbaum, 1988) , the Instrumental Activities of Daily Living Scale (Fillenbaum, 1988) , Physical Performance Scale (Nagi, 1976) and Functional Health Scale (Rosow & Breslau, 1966) . The 20 items covered a wide range of activities including eating, dressing, traveling, managing money, carrying a bag of groceries and reaching out above the head with the arms. Participants were asked whether they could perform each activity. The responses were coded as 0 (without help), 1 (with some help) or 2 (unable to do). Responses to individual items were summed for a total score. The possible range for functional status was 0 (no disability) to 40 (severe disability). Internal consistencies for the measure were high at both time points ( T1 ¼ 0.87, T2 ¼ 0.93).
A set of binary variables were created to indicate changes in marital status, financial status and difficulty with transportation. Individuals whose marital status changed from married to widowed between T1 and T2 were coded as having been widowed. Individuals whose report of financial status was downgraded between the two data points were identified with the variable, decline in financial status. Individuals whose report of difficulty with transportation increased were coded as having increased difficulty with transportation.
Binary change scores were also computed to indicate changes in chronic conditions and functional disability. First, we subtracted T1 scores from T2 scores. If the computed value was greater than 0, it indicated worsening of chronic conditions or functional disability. Dichotomized scores were used in the analysis: 1 (increase in chronic conditions or functional disability) and 0 (otherwise).
Analytic strategies
Sense of mastery at T2 served as an outcome criterion, and its predictive model was estimated by entering blocks of variables in the following order: (a) baseline sense of mastery; (b) other baseline characteristics (age, gender, education, length of stay in the United States and baseline chronic conditions and functional disability); (c) non-health related change since T1 (widowhood, decline in financial status and increase in difficulty with transportation); (d) health-related change since T1 (increase in chronic conditions and increase in functional disability); and (e) an interaction term (increase in chronic conditions Â increase in functional disability). Prior to the regression analysis, intercorrelations among study variables and variance inflation factors were assessed to check for the presence of collinearity.
Results
Characteristics of the sample
Of the 230 participants at T1, 141 were also included in the T2 survey; this was an inclusion rate of 61%. Descriptive analysis (t-tests and chi-square tests) was conducted (results are not shown in tabular form) to examine whether there were any differences in baseline characteristics between the people who participated in both surveys (n ¼ 141) and those who were not included in the later survey (n ¼ 89). Those who participated at both time points and included in the present analysis were younger, t ¼ 3.61, p 5 0.001; more likely to be married, 2 ¼ 0.06, p 5 0.05; and better educated, 2 ¼ 0.60, p 5 0.05, than those who were not included in the T2 survey. Although there was no gender difference between the groups, 2 ¼ 0.47, p 4 0.05, the overall selection biases called for a cautious interpretation of the findings.
Descriptive characteristics of the longitudinal sample are presented in Table 1 . At T1, the sample ranged in age from 60 to 94, with an average age of 68.5 years (SD ¼ 6.40). More than half of the sample (54.6%) was female, and about 65% had received a high school education or more. The length of stay in the United States assessed in 2003 averaged 24.2 years (SD ¼ 10.4) with a range of 1-49 years.
Changes between the two contacts suggested a gradual erosion of resources. At baseline, more than three-quarters of the sample (78%) was married. At T2, 6.4% of the sample was identified as having been widowed since T1. The percentage of individuals who rated their financial status as below average increased from 21.4% at T1 to 24.3% at T2. Approximately 10% of the sample experienced a decline in financial status. About 11% of the sample reported that they had a lot of difficulty with transportation at T1, and the corresponding figure was 12.8% at T2. Approximately 11% of the sample was identified as having an increased level of difficulty with transportation.
No difference in mean score for chronic conditions was found between the two time points, but the score for functional disability was significantly higher at T2 compared with T1, t ¼ 2.56, p 5 0.05. More than 25% of the sample was identified as having an increase in chronic conditions. The proportion of individuals who were categorized as having an increase in functional disability was 29.1%. In contrast, average scores for sense of mastery were similar at T1 (M ¼ 19.6, SD ¼ 3.09) and T2 (M ¼ 19.3, SD ¼ 4.20) .
Predictors of sense of mastery at T2
In preparing the regression models, one concern was whether collinearity might affect the results. However, all zero-order correlations (results are not shown in tabular form) were below 0.30. The absence of collinearity was also confirmed in the regression by the absence of variance inflation factors greater than 1.78. Table 2 summarizes the results of the estimated hierarchical regression model of sense of mastery at T2 on predictors. The sequence of models was based primarily on chronology, with antecedent sets entered earlier and change scores later. In the initial model, baseline sense of mastery explained 6% of the variance.
The initial sense of mastery was adjusted for all subsequent models. At the second step, other baseline characteristics (age, gender, education, length of stay in the United States and baseline chronic conditions and functional disability) explained an additional 7% of the variance, with only baseline functional disability making a significant contribution. Inclusion of variables for non-health-related change since T1 increased the explanatory power of the model by 3%. Those who had experienced decline in financial status were likely to have a lowered sense of mastery at T2. The addition of variables for health-related change since T1 added 3% of explained variance, and increase in functional disability was identified as a risk for sense of mastery at T2. In the final step, the interaction between increase in chronic conditions and increase in functional disability accounted for an additional 10% of the variance, resulting in a total of 29% of the variance explained by the estimated model.
In order to help interpret the interaction effect, we divided the sample into four groups on the basis of change in chronic conditions and functional disability, and we then compared their mean scores for sense of mastery at T2. Individuals with no increase in either chronic conditions or functional disability (n ¼ 71), individuals with no increase in chronic conditions but an increase in functional disability (n ¼ 29), and individuals with an increase in chronic conditions but no increase in functional disability (n ¼ 23) reported similar levels of sense of mastery at T2; their scores averaged 19.6 (SD ¼ 4.41), 19.2 (SD ¼ 3.17) and 20.6 (SD ¼ 3.27), respectively. The mean score for those few individuals (n ¼ 10) who experienced an increase in both chronic conditions and functional disability was notably low (M ¼ 14.8, SD ¼ 3.14), and their mean was statistically different from the scores of the other groups, F ¼ 5.49, p 5 0.01. Group mean differences are summarized in Figure 1 . We also checked mean differences for the four groups on initial sense of mastery, but interestingly no significant difference was observed, F ¼ 0.87, p 4 0.05. The findings suggest that experiencing an increase in chronic conditions coupled with an increase in functional disability poses a detrimental effect on one's subsequent sense of mastery.
Discussion
The goal of the present investigation was to assess the extent to which baseline characteristics and their changes are associated with the subsequent level of sense of mastery. The sample, which consisted of Korean American elders, was selected in part because of the potentially critical role of mastery in the lives of persons facing the prospect of increasing social and physical decline, and in part because the importance of sense of mastery for Asian populations has not received much attention to date. The estimated hierarchical regression model explained a significant amount of variance and identified important determinants of sense of mastery. The results revealed a general erosion of personal resources over the 2-year period, but mean scores for sense of mastery did not reveal a significant decline.
About 6% of the sample became widowed, and more than 10% of the sample reported a decline in financial status or increased difficulty with transportation over the 2-year period. The overall mean score for chronic conditions remained the same between T1 and T2, but that for functional disability was significantly higher at T2. The proportion of the sample that experienced increases in chronic conditions and functional disability was 25.2 and 29.1%, respectively.
After we adjusted for baseline sense of mastery, the multivariate analyses indicated that baseline functional disability and changes in financial status and physical function had significant direct effects on sense of mastery at T2. Among the variables for non-health related change, only decline in financial status reached statistical significance in its prediction of the subsequent level of sense of mastery. This finding is in line with previous studies of non-Asian samples showing that financial insecurity and unmet needs undermine older individuals' feelings of independence and mastery and limit their ability to handle other types of stressors (e.g. Chiriboga et al., 2002; Mirowsky & Ross, 1998) . Adverse changes in financial status as perceived by older individuals seem to pose a particular threat to their subsequent level of sense of mastery. Numerous cross-sectional studies have shown that functional disability is a significant risk factor for a diminished sense of mastery (e.g. Lachman & Weaver, 1998; Roberts et al., 1994; Schieman & Turner, 1998) . The present longitudinal assessment found that not only functional disability but also negative change in physical function has independent and detrimental effects on sense of mastery. Recent experience with increased disability not only indicates restrictions in social and leisure activities but also emphasizes to individuals their greater level of dependency on others. This perception of dependency in turn may lead to a negative self-perception of power and mastery. Supporting the symbolic significance of decline is the interaction between increase in chronic conditions and increase in functional disability. The interaction was significant, accounting for a substantial amount of the variance in the subsequent level of sense of mastery. Although small in size, the group that experienced increases in both chronic conditions and functional disability exhibited substantially lower levels of sense of mastery by T2, even though that group's sense of mastery at T1 was not different from that of other groups. This finding is in line with studies showing that the negative consequences of chronic conditions are exacerbated when accompanied by functional disability (e.g. Zeiss et al., 1996) .
Our finding calls attention to the potential vulnerability of older individuals who experience increases in both chronic conditions and functional disability, as they are at particular risk for a diminished sense of mastery. Given previous finings that individuals with a higher sense of mastery are more likely than those with a lower sense of mastery to make positive adaptations to disability and protect themselves from negative consequences such as further disablement and mental health problems than those with a lower sense of mastery (e.g. Jang et al., 2002; Roberts et al., 1994) , experts need to pay attention to ways to preserve and promote feelings of mastery among older adults facing health decline.
Some limitations to the present study should be noted. Because of the geographically defined and nonrandom nature of the sample, caution should be exercised in interpreting the research findings. The 2-year interval may not have been sufficient to fully capture dynamic changes in personal characteristics and sense of mastery. An additional limitation is the fact that the variables were based on self-report. Theses findings are therefore only suggestive and invite further investigation. Given that the present study only focused on the general sense of mastery, future research also needs to explore health-specific aspects of mastery.
Despite these limitations, the present study has implications for research and practice. The fact that the identified determinants of sense of mastery represent normative experiences in later life (i.e. reduction in income and health deterioration are relatively common during the later stages of life) suggests a need for intervention efforts designed to promote a sense of mastery in older populations. Previous studies have provided empirical evidence that older individuals' feelings of mastery can be improved via psychoeducational interventions (e.g. Reich & Zautra, 1989) . In particular, in order to protect older individuals from negative consequences associated with disability, we strongly recommend using sense of mastery as a target agent. Intervention efforts to enhance sense of mastery and foster psychological empowerment will help older individuals make a healthy adjustment to various challenges in later life.
